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[57] ABSTRACT

A new process for preparing a composite pigment from
titanium dioxide and calcium sulphate is provided in
which the calcium sulphate is milled to a particle size
less than 10 microns, mixed with titanium dioxide and
the mixed particulates are coated with an oxide or hy-
drous oxide of a metal or silicon. The process can par-
ticularly be employed in conjunction with a sulphate-
process titamium dioxide plant in which by-product
sulphuric acid is converted to gypsum. The composite
pigment shows improved optical properties in compari-
son to a mixture of titanium dioxide and gypsum.

20 Claims, No Drawings



1
COMPOSITE PIGMENTARY MATERIAL

This invention relates to a composite pigmentary
material and in particular to the preparation of a com-

posite pigmentary material from titanium dioxide and
calctum sulphate.

Composite pigments which comprise a mixture of
titantum dioxide and a pigment spacer and in which a
coating is formed on the mixed particles are known.
Such pigments have better optical properties than an
uncoated mixture of extender and titanium dioxide.

It is an object of this invention to provide an econom-
ical method for preparing such a composite pigment
having good optical properties.

According to the invention a process for preparing a
compostie pigment comprises forming an aqueous dis-
persion of particulate calcium sulphate, milling said
dispersion to reduce the average particle size of the
calcium sulphate to less than 10 micron, mixing the
milled calcium sulphate with pigmentary titanium diox-
ide to form an aqueous dispersion of mixed particles of
titanium dioxide and calcium sulphate and coating the
mixed particles with an oxide or hydrous oxide of a
metal or silicon.

‘The calcium sulphate used in the process of the in-
vention 1S usually a hydrated calcium sulphate and is
preferably gypsum. It is convenient to use gypsum
which has been prepared by neutralisation of sulphuric
acid generated as a by-product in the so-called “sul-
phate” process for preparing titanium dioxide. Typi-
cally the by-product sulphuric acid is mixed with a
calctum compound such as calcium hydroxide or cal-
cium carbonate to precipitate the gypsum. Preferably,
this precipitation is carried out at a pH below about 1.15
since the use of this low pH minimises co-precipitation
of impurtties in the by-product sulphuric acid such as
iron salts which give rise to undesirable colour in the
gypsum. The gypsum is separated, for example by filtra-
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tion, and usually washed on the filter to remove most of 40

the impurities present. Preferably, the filter cake is
washed with a solution of a water-soluble phosphate
such as monoammonium phosphate since this wash
helps to improve the colour of the gypsum. The phos-

phate wash has a more marked effect on the colour of 45

the calcium sulphate if the gypsum is subsequently con-
verted to anhydrite. Treatment of the gypsum with the
phosphate at other stages during its manufacture can
also improve the final colour of the gypsum but gener-
ally treatment on the filter is the most efficient treat-
ment.

The particle size of gypsum produced from by-pro-
duct sulphuric acid is usually too large for the gypsum
to act efficiently as a pigment spacer. For example, in a

typical product more than 50% by weight has a particle
size greater than 35 microns.

In the process of the invention the average particle
size of the calcium sulphate is reduced by subjecting a
dispersion of the particles to a milling process. Any
suitable form of milling such as ball milling or impact
milling can be used but preferably the calcium sulphate
1s milled using a sand mill such as is frequently used in
the pigment industry. A calcium sulphate dispersion is
mixed with sand particles and the mixture is passed
through a milling zone where it is agitated by, for exam-
ple, a series of discs mounted upon a rotating shaft. The
sand particles act as a grinding medium and reduce the
particle size of the calcium sulphate.
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The dispersion of calcium sulphate 1s formed by stir-
ring the particulate calcium sulphate with water prefer-
ably in the presence of a dispersing agent. A number of
dispersing agents including phosphates such as sodium
hexametaphosphate, and silicates such as sodium silicate
can be used but preferably the dispersing agent is an
alkanolamine or a salt of a polycarboxylic acid and an
alkali metal. The preferred alkanolamine dispersing
agent 1s monoisopropanolamine and the preferred acid
salt 1s a sodium polycarboxylate.

The average particle size of the calcium sulphate is
reduced by milling to less than 10 microns. Preferably,
the average particle size is reduced to less than 5 mi-
crons and commercially useful composite pigments can
be formed from calcium sulphate the average particle
size of which has been reduced to between 3 and 5
microns. In this invention the term “‘particle size’ is
used to describe the particle size as measured by a Mal-
vern Mastersizer.

The milled calcium sulphate is mixed with pigmen-
tary titantum dioxide. The titanium dioxide can be pro-
duced by any suitable process such as the so-called
“chloride” process or the “sulphate” process but conve-
niently the sulphate process provides a source of both
the calcium sulphate and the titanium dioxide used in
the process of this invention. In the “sulphate” process
a titaniferous ore i1s digested with concentrated sul-
phuric acid and the digestion cake dissolved in water or
dilute acid to produce a solution of titanyl sulphate.
Usually this titanyl] sulphate solution 1s treated by classi-
fication and reduction before hydrolysis to precipitate
hydrous titania. Soluble iron compounds remain in solu-
tion and are removed by filtration and washing of the
precipitated hydrous titania. Usually the hydrous titania
1s then calcined to dry the product and convert it to
titanium dioxide. After calcination the titanium dioxide
is normally milled to break up any aggregates which
have been formed. Milling i1s accomplished, for exam-
ple, 1n a sand mill as described hereinbefore.

The output from a sand mill is pigmentary grade
titanium dioxide in the form of a dispersion and this

provides an eminently suitable form of titanium dioxide
for use i the process of this invention. This dispersion
can be mixed with the dispersion of calcium sulphate
described hereinbefore to provide a dispersion of mixed
particles of titanium dioxide and calcium sulphate.

Usually titanium dioxide intended for use as a pig-
ment 1s provided with one or more morganic and/or
organic coatings to improve its performance. Titanium
dioxide which has been so treated may be used in the
process of this invention although no benefit will nor-
mally be obtained since the composite pigments of the
invention are provided with a further coating. For eco-
nomical reasons, therefore, it is preferred to employ an
uncoated titanium dioxide. _

The titanium dioxide used in the process of the inven-
tion can be in any crystal form but is preferably rutile
titanium dioxide and preferably has an average crystal
size of from about 0.1 to about 0.4 micron. Most prefera-
bly the average crystal size is between 0.2 and 0.3 mi-
Cron.

The proportions of titanmium dioxide and calcium
sulphate in the composite pigment prepared according
to the invention can be varied quite widely depending
upon the intended use for the pigment. However, it has
been found that the balance between cost and optical
performance can be optimised in a pigment containing
from about 1% to about 70% by weight of titanium
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dioxide calculated with respect to total weight of tita-
nium dioxide and calcium sulphate. Preferably the pro-
portion of titanium dioxide is from 10 to 50% by weight
and most preferably it is from 25 to 40% by weight.

The dispersion of mixed particles can be formed by
adding solid titanium dioxide to the dispersion of cal-
cium sulphate which results from the milling step of the
process of the invention but it may also be formed as
heremnbefore indicated by mixing a dispersion of tita-
nium dioxide with the calcium sulphate dispersion. Al-
ternatively, when a process in which both the titanium
dioxide and the calcium sulphate are milled is em-
ployed, it i1s convenient to simultaneously mill a mixture
of calcium sulphate and titanium dioxide in the desired
proportions.

The concentration of the dispersion during milling is
chosen so as to achieve efficient milling and will vary
depending upon the type and size of mill employed and
the particular dispersing agent used. The dispersion
may contain up to 700 grams per liter total solids and
typically contains from 100 to 400 grams per liter total
solids. The process of the invention has been shown to
operate very satisfactorily when concentrations be-
tween 125 and 250 grams per liter total solids are em-
ployed.

If necessary, a dispersing agent such as monoisopro-
panolamine, sodium hexametaphosphate or sodium sili-
cate may be added to improve the degree of dispersion.

The particles of the dispersion are coated in the pro-
cess of this invention with one or more oxides or hy-
drous oxides and typically the coating may be of one or
more oxides or hydrous oxides of titanium, aluminium,
stlicon, cerium, zirconium, zinc, antimony or tin. The
coating of oxides or hydrous oxides can be present
within a wide range of amounts and can be up to 35%
by weight of the coating as oxides on weight of particu-
late material. More usually amounts of oxide or hydrous
oxide in the range 1% to 25% by weight as oxide, pref-
erably 2.5% to 20%, are present based on the weight of
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the particulate material. Mixed coatings of two or more 40

different oxides or hydrous oxides can be present either
as a homogeneous mixture or as separate coatings. Par-
ticularly useful products are obtained when a coating
including both a hydrous oxide of titanium and a hy-

drous oxide of aluminium or a coating including both a 45

hydrous oxide of silicon and a hydrous oxide of alumin-
ium 1s employed.

The coating of the particulate mixture is effected
usually by mixing the aqueous dispersion of the mixed
particles with a hydrolysable compound of the desired
metal or of silicon and hydrolysing the compound to
deposit the chosen oxide or oxides usually in a hydrous
form. The hydrolysable compound can be one which is
acidic or alkaline in character, usually acidic, which is
hydrolysed on neutralisation or rendering alkaline or
acid as 1s appropriate.

Coating of pigments can be carried out by a number
of different techniques depending on the acidity or
alkalinity of the initial aqueous dispersion to be coated
and of the particular hydrolysable compounds used.
Usually when acidic hydrolysable compounds are
added to an aqueous dispersion of particulate mixture
the hydrolysis and precipitation of the coating is ef-
fected by subsequently adding an alkali or base to
change the pH of the dispersion. When the hydrolysa-
ble compound is alkaline in nature then hydrolysis and
precipitation can be effected by adding an acid or by
adding an acidic hydrolysable compound. Many differ-
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ent techniques can be used as appropriate. Alternative
methods of coating such as co-addition of acidic and
alkaline reacting hydrolysable compounds, simulta-
neous addition of one or more hydrolysable compounds
and an acid or an alkali can be used also.

Typically the water soluble hydrolysable compound
i, in the case of a metal compound, a salt such as a
halide or the salt of a mineral acid. When the coating
formed by the process contains an oxide or hydrous
oxide of silicon then this may be deposited from an
alkali metal silicate such as sodium silicate. When the
coating 1S to include oxides or hydrous oxides of tita-
nium and of aluminium then a mixed solution of titanyl
sulphate and aluminium sulphate can be used. Alkali
metal aluminates can be used as the source of an oxide
or hydrous oxide of aluminium, if desired.

After precipitation of the coating of oxide or hydrous
oxide the composite pigment is separated by, for exam-
ple, filtration, washed to remove soluble salts remaining
from the coating process and dried. The amount of
washing used should be sufficient to efficiently remove
the unwanted soluble salts from the coating process but
it 15 desirable to minimise dissolution of calcium sul-
phate which is slightly soluble in water. The pigment is
conveniently dried using a band dryer or spray dryer. If
required, the dried pigment is micronised to break up
any aggregates formed during the drying.

If desired, a composite pigmentary material contain-
ing anhydrite can be produced by heating a composite
material containing gypsum to a temperature of about
650° C. for sufficient time to dehydrate the gypsum.

The composite pigment prepared according to the
process of the invention shows improved optical prop-
erties when used in a coating composition in compari-
son to a mixture of titanium dioxide and gypsum. It is
believed that this improvement is brought about by the
structure of the composite pigment which provides a
uniform spacing between titanium dioxide particles in
the dried coating film.

The invention is illustrated by the following exam-
ples.

EXAMPLE 1

Gypsum which had been prepared by the neutralisa-
tion of waste acid from the sulphate process for the
manufacture of titanium dioxide pigment and which had
been washed with a solution of monoammonium phos-
phate was slurried with water to give a concentration of
250 g/1. The gypsum had a size distribution such that
50% of the particles were larger than 35 microns. A
quantity of monoisopropanolamine (MIPA) was added
to the slurry to give a concentration of 0.3% MIPA
based on the dry weight of gypsum. The gypsum shurry
was then passed through a sand mill and the particle size
was reduced so that 50% of the particles were smaller
than 10 microns. The milled slurry was then diluted to
210 g/1.

A sample of a slurry of titantum dioxide was taken
from the discharge point of a sand mill being used to
produce titanium dioxide pigment. The titanium dioxide
slurry contained 0.3% MIPA based on titanium dioxide
and 1t was diluted with water to give a solids content of
210 g/1.

The slurries of gypsum and titanium dioxide were
blended so as to obtain a slurry containing a ratio of
30:70 parts by weight titanium dioxide to gypsum and
the mixed slurry was stirred for 30 minutes to ensure
good mixing. During mixing the slurry was heated to
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50° C. and maintained at this temperature during the
following coating process.

A titania/alumina coating was applied by adding
firstly a titantum aluminium sulphate solution having a

specific gravity of 1.30 and containing the equivalent of 5

50 g/1 TiO2and 75 g/1 Al,O3, mixing for 30 minutes and
then adding a caustic sodium aluminate solution having
a specific gravity of 1.30 and containing the equivalent
of 95 g/1 AlO3 over the next 30 minutes. Each addition
was made to give 1.4% alumina (2.8% alumina in total)
based on the total solids in the slurry. After completion
of the caustic sodium aluminate addition the pH of the
mixture was adjusted to 10.3 using a solution of sodium
hydroxide. The mixture was stirred for 30 minutes and
the pH was then adjusted to 7.5 by adding dilute sul-
phuric acid. The mixture was stirred for a further 60
minutes whilst the pH was maintained at 7.5.

The composite pigment was separated by filtration
and washed on the filter to give filter cake containing
approximately 500 g/1 pigment. This filter cake was
partially dried on a dewatering filter and finally dried
on a band dryer at 120° C. with a residence time of 30
minutes before micronising to produce a fine powder.

The composite pigment produced according to the
above example was used to prepare an emulsion paint

with a pigment volume concentration (pvc) of 65% and
this paint was found to have a better contrast ratio than

a control paint containing the same amount of titanium
dioxide pigment at the same pvc.

Examination of the paints under a scanning electron
microscope showed that the spacing of the titanium
dioxide particles in the paint film containing composite

pigment was more uniform than in the control paint
film.

EXAMPLE 2

A comparison was made between three composite
pigments and a mixture of a commercial titanium diox-
ide pigment and extenders. All of the composite pig-
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ments were prepared using gypsum produced by neu- 40

tralisation of sulphuric acid. The average particle size of

the gypsum was 30 micron.
The first composite pigment of the series (CP-A) was
prepared by blending the slurried gypsum with a slurry

of milled titanium dioxide pigment in a weight ratio of 45

30 parts milled titanium dioxide pigment to 70 parts
gypsum. A composite pigment was made from the
blended slurry by co-coating the titanium dioxide pig-

ment and gypsum with an inorganic coating of

titania/alumina using the method described in Example

1. The coating level was sufficient to give a coating of

2.8% Al203 by weight 1n total.

The second composite pigment of the series (CP-B)
was prepared using the same gypsum as starting mate-
rial, but in this case the gypsum was milled in a sand mill
at a concentration of 400 grams per liter in the presence
of 0.3% (by weight on gypsum) monoisopropanolamine
to reduce the average particle size to 5 micron. The
milled gypsum slurry was then blended with milled
titanium dioxide pigment slurry in the same 70:30 ratio
as above and co-coated in the same way with a
titania/alumina inorganic coating.

For the third composite pigment in this series (CP-C),
the same gypsum starting material was slurried with
titanium dioxide pigment, again in the same 70:30 ratio,
and the two starting materials milled together in a sand
mill at a total solids concentration of 490 grams per liter,
using momnoisopropanolamine as a dispersant at a con-
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centration of 0.3% by weight based on solids. After
milling the composite pigment was prepared by co-
coating with the same inorganic coating as was applied
to the first two composite pigments.

After coating all three composite pigments were
washed on a filter to give a filter cake containing ap-
proximately 500 grams per liter pigment, dried at 60° C.
overnight and micronised. Each of the pigments was
used, in conjunction with a blend of extenders, to make
an emulsion paint at a total pigment volume concentra-
tion of 65% with a titanium dioxide pigment volume
concentration of 9.2%. As a control a fourth paint was
prepared using a commercial titanium dioxide pigment
and the same blend of extenders to make an emulsion
paint with the same pigment volume concentration and
the same titanium dioxide pigment volume concentra-
tion. The paints were assessed by measuring contrast
ratio (CR) and reflectance over black (Yp) at 25 micron

dry film thickness. The results obtained are shown in
Table 1.

TABLE 1
Pigmentation CR (25 micron) Yb (25 micron)
CP-A 93.1% 80.7
CP-B 93.8% 82.4
CP-C 94.8% 82.3
Comunercial pigment 92.9% 80.0
EXAMPLE 3

A series of composite pigments was prepared in
which the proportion of titanium dioxide varied from
approximately 30% to approximately 50% by weight.
The composite pigments were prepared by separately
milling a slurry of gypsum at a concentration of 200
grams per liter and a slurry of titanium dioxide at a
concentration of 700 grams per liter as described in
Example 1. The two slurries were blended in appropri-
ate ratios and diluted to give slurries having a total
solids content of 180 grams per liter. A titania/alumina
coating at a level of 2.8% AlO3; by weight was then
precipitated as in Example 1.

The composite pigments were then evaluated in an
emulsion paint formulation, at a total pigment volume
concentration of 65% and a titanium dioxide pigment
volume concentration of 10.8%. Each of the paints was
drawn down alongside a control prepared from a com-
mercial titanium dioxide pigment, having the same tita-
nium dioxide pigment volume conceniration and the
same total pigment volume concentration. The draw-
downs were made with a wet film thickness of 60 mi-
cron and, when dry, were used to measure contrast
ratio (CR). The titanium dioxide pigment content of the
composite pigments, and the results of the contrast ratio
measurements, are shown in Table 2. The results for the
control were averaged over the series.

TABLE 2

CR for dry films prepared from
60 micron wet fiilm drawdowns

Titanium dioxide pigment
content of composite pigment

48.7 88.3%
40.5 88.2%
35.7 89.3%
35.2 88.0%
32.4 88.9%
30.9 88.1%
Control 87.4%
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EXAMPLE 4

A series of composite pigments were prepared in
which various 1norganic coatings were applied.

Gypsum which had been prepared by neutralisation
of by-product sulphuric acid from the preparation of
titanium dioxide pigment was finally washed with
monoammonium phosphate to give a 0.3% by weight
addition level of monoammonium phosphate.

‘The gypsum was milled on a sand mill at a concentra-
tion of 400 grams per liter using 0.3% by weight mono-
1sopropanolamine as a dispersant based on gypsum to
reduce the average particle size to 5 micron. A mixed
slurry containing this gypsum and titanium dioxide
which had been sand-milled at 700 grams per liter as in
Example 1 in a ratio of 70 parts gypsum to 30 parts
titanium dioxide by weight was prepared and diluted to
a total solids concentration of 210 grams per liter. A
titania/alumina coating was deposited on the particles
of the slurry at an Al»O3 level of 2.8% by weight (pig-
ment CP-D) using the method of Example 1.

A slurry of the same gypsum at a concentration of 400
grams per liter with a 1.0% by weight (on gypsum) of
sodium silicate as dispersant was milled in a sand mill to
an average particle size of 5 microns. This was blended
with a pigmentary titanium dioxide slurry which had
been milled at a concentration of 700 grams per liter in
the presence of 1.0% by weight sodium silicate on tita-
nium dioxide. The weight ratio of gypsum to titanium
dioxide was 70:30 and the total solids content for the
mixed slurry was adjusted to 230 grams per liter.

The mixed slurry was heated to 45° C. and held at
that temperature during the following coating process.
Titanium aluminium sulphate solution containing the
equivalent of 40 g/1 TiO,, 75 g/1 Al,O3 and 315 g/1
H>S04 was added 1n sufficient quantity to precipitate
0.6% Al;O3 with respect to total solids. After stirring
for 20 minutes caustic sodium aluminate containing the
equivalent of 85 g/1 Al;O3 and 230 g/1 NaOH was
added over 15 minutes in sufficient guantity to precipi-
tate 1.0% Al,O3 by weight with respect to total solids.
Sufficient sodium silicate solution (150 g/1 Na;SiO3) to
precipitate 4.0% Si0O; by weight with respect to total
solids was added and the slurry was mixed for 45 min-
utes. A further 0.9% Al>O3 with respect to total solids
was then precipitated by the addition of aluminium
sulphate solution containing the equivalent of 90 g/1
AlO3 and 270 g/1 H2SO4. After mixing for 20 minutes
the pH of the slurry was adjusted to 5.3 to 5.5 and the
stirring was continued for a further 30 minutes. The
resulting composite pigment was designated CP-E.

A similar composite pigment (designated CP-F)
which was coated with a higher level of silica and alu-
mina was prepared by a process similar to that used for
pigment CP-E except that the first alumina addition was
equivalent to 1.2% Al»Os3, the second alumina addition
was equivalent to 2.1% Al»O3, the silica addition was
equivalent to 9.0% S10; and the third alumina addition
was equivalent to 1.7% Al,O3 based on total solids.

A further composite pigment was prepared in a man-
ner stmilar to that used for CP-D but the gypsum used
had not been treated with monoammonium phosphate.
The pigment sample was designated CP-G.

After coating the composite pigments were filtered,
washed, dried and micronised as in Example 2.

The composite pigments were used to prepare paints
at 74% total pigment volume concentration and a tita-
nium dioxide pigment volume concentration of 7.5%.
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As controls paints were prepared using two commercial
titanium dioxide pigments, one with a titania/alumina
coating and the other a grade heavily coated with
alumina/silica. Both controls were made to the same
titanium dioxide pigment volume concentration and the
same total pigment volume concentration as the paints
containing the composite pigments. Additional filler
was used in the paint composition to compensate for the
gypsum of the composite pigments. Drawdowns were
made for each paint in the series and measurements of
contrast ratio (CR) and reflectance over black (Yjp)
were made at 25 micron dry film thickness. The results
of these measurements are shown in Table 3.

TABLE 3

Test Pigment CR at 25 microns Y ; at 25 microns
CP-D 06.8% 85.2

CP-E 97.3% 83.4

CP-F 97.3% 86.0
CP-G 96.1% 84.3
Titanta/alumina . 95.5% 83.0
control

High alumina/silica 97.3% 85.0
control

It 1s claimed:

1. A process for preparing a composite pigment com-
prising the steps of:

a) neutralizing sulfuric acid generated during a pro-
cess for preparing titanium dioxide by the addition
of a calcium compound, thereby precipitating par-
ticulate gypsum at a pH below 1.5,

b) forming an aqueous dispersion of said particulate
gypsum, milling said dispersion to reduce the par-
ticulate gypsum to an average particle size of less
than 10 microns,

¢) mixing the milled gypsum with pigmentary tita-
nium dioxide to form an aqueous dispersion of
mixed particles of titanium dioxide and gypsum,
and

d) coating the mixed particles with an oxide or hy-
drous oxide of a metal or silicon.

2. A process according to claim 1 in which the aver-
age particle size of the particulate gypsum 1s reduced to
less than 5 microns.

3. A process according to claim 1 in which the aver-
age particle size of the particulate gypsum is reduced to
between 3 and 5 microns.

4. A process according to claim 1 in which the pig-
mentary titanium dioxide is rutile titanium dioxide.

3. A process according to claim 4 in which the tita-
nium dioxide has an average crystal size of from about
0.1 to about 0.4 micron.

6. A process according to claim 1 in which the disper-
ston of particulate gypsum is formed in the presence of
a dispersing agent selected from the group consisting of
phosphates, silicates, alkanolamines and salts of a poly-
carboxylic acid and an alkali metal.

7. A process according to claim 6 in which the alka-
nolamine is monoisopropanolamine.

8. A process according to claim 6 in which the salt of
a polycarboxylic acid is a sodium polycarboxylate.

9. A process according to claim 1 in which the oxide
or hydrous oxide is selected from the group consisting
of oxides and hydrous oxides of titanium, aluminium,
silicon, cerium, zirconium, zinc, antimony and tin.

10. A process according to claim 1 in which the
mixed particles are coated with an oxide or hydrous
oxide in an amount of from 1 to 25 percent by weight



J,338,354

9

calculated as oxide with respect to weight of particulate
material.

11. A process according to claim 1 in which a mixture
of oxides or hydrous oxides is coated on to the mixed
particles and the mixture is selected from the group
consisting of a mixture of a hydrous oxide of titanium
and a hydrous oxide of aluminium and a mixture of a
hydrous oxide of silicon and a hydrous oxide of alumin-
1um.

12. A process according to claim 1 in which the dis-
persion of mixed particles 1s mixed with a hydrolysable
compound of a metal or silicon and the hydrolysable
compound is converted to oxide or hydrous oxide by
adjustment of the pH of the dispersion.

13. A process according to claim 12 in which the
hydrolysable compound is selected from the group
consisting of alkali metal silicates, mixed solutions of
titanyl sulphate and aluminium sulphate and alkali metal
aluminates.

14. A process according to claim 1 in which the com-
posite pigment prepared contains from about 1 to about

10

15

20

25

30

35

435

50

35

60

65

10

70 percent by weight titanium dioxide with respect to
total weight of titanium dioxide and gypsum.

15. A process according to claim 14 in which the
composite pigment contains from 10 to 50 percent by
welght titantum dioxide with respect to total weight of
titamium dioxide and gypsum.

16. A process according to claim 1 in which the dis-
persion 1s milled at a concentration up to 700 grams per
liter total solids.

17. A process according to claim 16 in which the
concentration of the dispersion is from 100 to 400 grams
per liter total solids.

18. A process according to claim 1 in which the par-
ticulate gypsum precipitated is washed with a solution
of a water-soluble phosphate.

19. A process according to claim 1 in which the com-
posite pigment is heated to convert said particulate
gypsum to anhydrite.

20. A coating composition containing the composite

pigment prepared according to the process of claim 1.
* X ¥ *x E
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